Abstract. This paper examines the integration and extreme co-movements between real estate and equity markets in China. We illustrate these ideas in simple empirical settings, implementing the relatively techniques from quantile regression. Our results show that real estate and stock in Shanghai are extremely integrated. Our contribution provides the ability to estimate the diversification effects to international investors that are attributed to the real estate market in China. This study has important implications for risk management and asset allocations during extremes. Furthermore, the finding is also important for international asset pricing since the exposure to the joint extreme risk and thus should be included in pricing international assets.
Introduction
China's real estate market has continued to boom alarmingly in recent years since it opened its door to the outside world in late 1970's. Due to the significance of China's economic growth has a positive impact on China's real estate market. Investors create strong diversification gains in real estate market. In the chronological development of modern financial management, portfolio theory came first with Markowitz in 1952. It was not until 1964 that William Sharpe derived the capital Asset Pricing Model (CAPM) based on Markowitz's portfolio theory. For example, a key assumption of the CAPM is that investors hold highly diversified portfolios and thus can eliminate a significant proportion of total risk.
In this paper, we seek to examine the relationship between commercial real estate stocks and the general equity market in the tails of their respective return distributions. Hoesli and Reka (2015) conducted an empirical investigation of the channels underlying the risk of contagion between real estate and stocks in the United States. Leung and Tang (2015) studied the real estate market and the stock market in Hong Kong and found that improve the prediction of the China's real estate asset markets.
In this study we apply the application of the widely used linear regression approach is complemented by the use of the quantile regression method. The first method is a useful econometric tool to assess central tendencies present in the data and to provide a measure of the average response of the expected returns of real estate to changes in stock markets. When such a response exhibits strong patterns of heterogeneity, the quantile regression approach is expected to provide a more comprehensive picture of different spending behaviors because it allows the coefficients to vary over the whole spectrum distribution of the real estate returns.
The theory of quantile regression was developed by Koenker and Bassett (1978) and it has been applied in many research finance fields, such as Engle and Manganelli (2004) .
This paper contributes to the existing literature in several ways. First we try to investigate the integration of real estate and stock markets in China to examine whether the market immaturity will reduce the diversification effect.
Methodology
Quantile regression method can be applied to a wide range of applications in economics and finance. In quantitative investment, least square regression-based analysis is extensively used in analyzing factor performance, assessing the relative attractiveness of different firms, and monitoring the risks in their portfolios. Such methods are highly effective for understanding the central tendencies within a dataset, but are less powerful for understanding the behavior of datapoints close to the upper or lower extremes within a population. But from the perspective of an active investor or a risk manager, the tails of a relationship are often more immediately interesting than the central tendency. As an example, we illustrate how quantile regression method can provide a more nuanced analysis than is feasible with standard regression approaches in quantitative investment analysis.
The quantile regression model can be written as:
where y t and x t denotes the returns of the stock market indices and the real estate indices and the   is the vector of estimated parameters at quantile . Quant  denotes the th conditional quantile of y t given x t . The th regression quantile, 0<<1, is defined as a solution to the problem:
This is normally written as:
The problem does not have an explicit form, but can be solved by linear programming methods (Buchinski, 1994).
Data and Empirical Results
The analysis of series pairs requires a highly detailed dataset spanning a long time period. Table 1 shows some descriptive statistics for the log-returns of such data. The non-normality of the data is apparent from the coefficients of skewness and kurtosis. We can see that most of the return series shows signals of positive asymmetry except Shenzhen market return. The kurtosis excess which shows positive asymmetry and leptokurtosis. Also, the Jarque-Bera test strongly rejects normality. Meanwhile, estimated mean and standard deviation are visually very similar. Stock -Shanghai Stock -Shenzhen Figure 1 . Time patterns of real estate and stock market indices.
We apply the quantile regression estimation procedure to see the integration of real estate and stock markets in China. Table 2 When the stock market goes down, the abnormal return of Shanghai real estate market is extremely negative. Meanwhile, when the stock market goes up, the abnormal return of Shanghai real estate market is extremely positive. The results show that the real estate can be a leading factor of the stock market in Shanghai. The institutional investors may synthetically invest Shanghai real estate market and stock market. The integration effect of the real estate and stock markets in Shanghai is worthwhile financial and economic issue.
Summary
Markets Integration is an important issue in modern financial economics. We naturally try to understand the phenomena between real estate market and stock markets in China. We illustrate these ideas and implement the relatively techniques from quantile regression approach. This paper examines whether the pairwise integration between real estate and equity markets in China. When comparing the real estate indices and equity market indices in China, our results show that series in Shanghai Exchange exhibit extremely strong integration. Our contribution provides the ability to estimate the diversification effects to international investors that are attributed to the real estate market in China. This study has important implications for risk management and asset allocations during extremes. Furthermore, the finding is also important for international asset pricing since the exposure to the joint extreme risk and thus should be included in pricing international assets.
